Quantitative cytochemical responses to exogenously administered calcitonins in rat kidney and bone cells.
Time- and dose-dependent changes in intracellular enzyme activities in kidney and bone from rats injected with calcitonin have been assessed by quantitative cytochemistry. The doses of salmon calcitonin given were similar to those suggested in the Pharmacopoeial rat hypocalcaemia bioassay (1-50 mIU/50 g body weight). The highest doses produced 30% inhibition of alkaline phosphatase activity, maximal within 20 min after injection, in cells of renal proximal tubules and a stimulation of calcium-dependent adenosine triphosphatase activity in kidney cortical and outer medullary cells. Alkaline phosphatase activity in the periosteal bone cells was markedly inhibited at the lowest doses. When doses of human and porcine calcitonins were given which would be equipotent with that of salmon calcitonin in the rat hypocalcaemia bioassay, the effect of the non-mammalian peptide on renal alkaline phosphatase activity was relatively greater than that of the mammalian peptides. Oxidized human calcitonin did not inhibit renal alkaline phosphatase activity even when an amount equivalent to 10 times the highest dose of the unmodified peptide was injected.